Innate immune suppression after traumatic brain injury and hemorrhage in a juvenile rat model of polytrauma.
Traumatic injury in children is known to cause immune suppression. Polytrauma involving a traumatic brain injury (TBI) may increase this degree of immune suppression, which increases the risk of developing nosocomial infections, potentially causing secondary brain injury and worsening patient outcomes. Despite the high prevalence of polytrauma with TBI in children, mechanisms of immune suppression following such injuries remain poorly understood. Here, we used a combined animal injury model of TBI and hemorrhage to assess immune function after polytrauma. Pre-pubescent rats were injured using a prefrontal controlled cortical impact method and a controlled hemorrhage by femoral arteriotomy. Immune function was measured by whole blood ex-vivo tumor necrosis factor alpha production capacity following incubation with lipopolysaccharide, measuring the percentage of monocytes by flow cytometry, and by examining concentrations of plasma cytokines. The degree of brain injury was sufficient to produce deficits in spatial memory testing (Barnes maze). Both hemorrhage and TBI with hemorrhage (combined injury) reduced several of the measured plasma cytokines, as compared with TBI alone. The combined injury correlated with reduced concentration of monocytes and reduced tumor necrosis factor alpha production capacity at post-injury day 1. These results demonstrate that this animal model can be used to study post-injury immune suppression.